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MICROEMULSIONS CONTAINING PHARMACEUTICAL COMPOSmONS 

5 

Field of the Invention 

Hiis invention xelates to {diaxmaceuiical compositions in tlie form of water-tn-ofl (wA>) 
self-emulsifying microeniuisions, processes far dicir preparation and their pse> 

10 Background of the Invention 

Microemulsions can be defined in general as thexmodynamically stable, isooopically dear 
dispersions of two immiscible liquids srabilized by interfadal films of surfacc-activc 
moleciiies. The fonnaiion of micxoemulsions usually involves a combinatian of dutc to 
five components, namely, an oil water, a surfactant, a cosuifacomt and an el^^ 

15 The tendency to farm ddicr a water-in-dl (w/o) or an oil-in-water (o/w) micnxmidsian is 
influenced by the properties of the oil and die surfactant Surfactants are coDvemeatly 
classified on an empirical scale known as die hydrophilic-tipopfailic balance (HLB) wfaidi 
runs from 1 to 45. In general, (w/o) nucroemulsions are fcmned using surfactants (or 
emuhifiers) which have an HLB value in the range (rf about 3 to 6 \>1nle(o/w) 

20 mioDemulsions are formed using surfactants which have an HLB value in die range of 
aboutStolS. It has k)ng been tecogniaddiat low mieifiadal tension conoibntest^ 
diennodynamicstabili^ofmicroemulsians. To adneve this, die sur&ctant should . 
piefierably exhibit low sdubiUty in bodi ±e oil and water phases, and be pre^^ 
absorbedatthe water-oO interface with conosmitant lowering of interfa^ When 

25 interfadal tension is less than 2 x 10~^ dyn/cm, a stable miaoemulsion can form. Getieral 
reviews of microemuiaons are provided by Bhargava et at^ Pfaarm. Tech^ 46-53, March 
1987 and Kahlweit, Science, 240, 617-621, 1988. 

Microemulsions are ^pically substantially non-opaque, diat is they are transparent cr 
30 opalescent v^en viewed by optical miaosoopic means. In the tmdisturbed state, th^ are 

ppdcally isotroinc (non-birefiingent) when examined under polarized light The dispersed 
^ phase typicaUy comprises particles or droplets which are nomially between 5 and 200 nm 

in size and this gives rise to didr optical transparency. These particles may be spherical 

aithon^ odier strucoires are feasible. 

35 

The role of the cosurfactant, usually a short-chain a^^hoU is to increase the interfadal 
fluidity tyy perietrating the surfactaitt film arid consequeiuly creating a disoitiered film 
to the vdd space among surfactant molecules. The use of a cosurfactant in 
microemulsions is however optional and alcohd-fiee self-emulsifying emulsions and 
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miooemnlsions have been described in die Htcramre (see for instance, Pdukm et aL. Int 
Jonmal of Phaimaccutics. 27. 335-348. 1985 and Osbonie et oL, 3. Disp. ScL TecL 9 
415-423. 1988). 

Tbat are many advantages to the use of a microemulsion over a conventional >»n..iAM, 
(or maooemulsion) for drug transport (delivery). Miaocmiilsions fonn spontaneously, 
without the need for a high input of energy and are therefore easy to prepare and scale up 
for comiiieicid appBcadoiis; they have thcrnKxlyi^ 
size and dicrefore have a k»g shelf life: they have M isotrepicafly dearai^^ 
«i>ey may be nmmtoted by spectioscopic means; they have aielativdy low viscosi^ 
aiB therefore easy to transport and mix; ihey have a large intetfadal area which acceloaiea 
anftce reactions; they have a low intetftdal tendon which pcnnits flexible and high 
ixaictratingpowcrand.lastly.theyof»»thepossibilityofimpiovedto^ 
and protection against enzymatic hydrolysis. In addition, miaoemulsions may undergo 
phase inversion apon addition of an excess of die dispersed phase or in response to a 

temperature change and this is a property of diese systems dial can afifect drag release 
fiom miooemulsions both in vitro aai ta vivo, lbs reasons for tMs.impioved drag 
delivery are not howeviBr well ondeistood. 

The use of Upid-based miooemulsions to enhance the bioavailabiUty of difibem dnigs 
mcludingpeptides.ha8ateadybcenproposed. TTiu8,GB 2222 770-A(Saiidor Ltd) ' 

describes miooemulsions andconesponding microemulsion -prc-conceatates-fbrnae 
with the highly hydn,phobic cyclospoiin peptides. ITius. a suitable prcH^uaamate 
comprises U-piopylene glycol as the hydnjphilic component, a capryUc-capric add 
inglyceride as the lipophilic component and a mixtme of a polyexyediylene glyeolaiBd 

hydrtjgenated castoroil and glycerin monooleate (ratio 11:1) as the sutfectant- 
cosurfactam. Such fonnulations may then be dihited with warer. to give oil-ln-water 
ladter dian water-iiwiil mlcreemulsions. 

30 GB2()98865A(SandozLtd)descnT«stopicalcomposirionsiathefbtmof 

miooemulsions comprising a water-immisdble organic solvent, an emulsificr. a co- 
emalsJfier, water and a (non-pepdde) therapeutic agent Tliese formulations are said to 
haveimpRwedaldhpcnetratingpiopoties. SuitaWe organic solvents indude mono- or 
diesters of glycerol with a (C6.22) carboxylic add, such as glyceryl cafnylate (whidi may 

35 alsoactasaco-cmuIsificrX 

US4712239(Wuller«fl/.)desoibesmuIti-componentsystemsforpharmaceuiicaluse 
comprising an dl a nonionfc surfaoam widi an HI3 value above 8 and t co-sui^^ 
whidi is apaitiaiedieroresierof apolyhydioxyl alcdid and a (C6.22) fatty al^^ 
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acid.whichcomponeatsfonn.-ri„glephase-onmixing. nKJpecalprapeniesof ihe 
»y««tm are anribmed to *e partcular blcml of surt^ 
aqneoui lAase B an optional extra and the th^ 
^y*°I*fli^Snchsystemsaieaudiogh,entau^ 

5 Amcngsttheexan,ptespnnnded,one(examplel.fonntilationDhasITC20^ 

«ide 00 EO)^lcic add gJycen,! partial esten (40%). captyiic<apric acid glyoe«,l partial 
earn (42%). nK»««l3«ride (24%). medim-chain trigly^ 

GBJ171125(GlaxoUboratoriesLtd)de«:ribesmicrt«m 
10 hydrt^hiIicoil,abIendpflowandhighHUsurfactanttandanaqueou,ph^ 
asmjcciablcprtparations. In particular, example 15 tl«^ 
plaseamixmreofeoconutoaandsoibitannHMuxtote. lite patent is concen«l*ith 
improved fonnulations and i$ silent on Woavailabity. 

15 W088AX)()59(Engstrto«<andttecoriespondingpaper^ 

Teduud, 11.479; IpgCBdisctosescontroDedteleasecompodtionsforb^ 
matenals comprising an 1^-phase- and containing an unsamrated (Cu,2i)-6>»y L 
mono^yce.idea„d«,unsa««ted(Q<,2^^^ 

^•^•"d«P<^I'<P^S"chaswaw. Suchanunsatarated(C,6.22)-£artya«^ 
20 »"08»3««ideJ,.lowH^ 

^lu^onofab^HUsmftcan, T*c«is,«ce of «.L2 phase h«l previously been 
d«cnb«lforawa,ctAnonc«aprylinAricap.yIi„,ys,e^ 

Cb«uSoc..47.149.1970. Again, there i, no mention of d« additional mdnsion of a 
lugn HLB surfactant 

^^studieshavebecnrepor^donsystem^ 

^berg. S «a/,Chem.Phys.Upids. 6. 364-372. 1971). Such systems however did 

^tunwateroralowKLB surfactant m -idition. physical smdie, have also been 

n^onformulaiuMacompiisingsodiumoctanoateandwaterino^ 

^^omcentrate on ti«I.2phase(EkwaU.P.CoUoid and Polymer Sd.^ 184-191 
279-282. 721-728. 729-733. 1150-1160. 1161-1173 and 267. W-621. 198^. 

I^yasM«a/haverepor,edthat,hemedium<hainf«^ 

9^.?^, ? " "^"'^ " °" *»'«>n«ion (Pharm. Res.. 

9. 648-53. 1992; 8. 1365-71. 1991; 6. 341-6. 1988; and 5. 786.9?i988). 

Diooyl sodum sulfosucdnate (DSS) better taown as Docusau, Sodium or Aerosol OT is 
wulelyusedas.sdubili.ing. wetting. emulsifyingordisper^ng^^ Known 
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phannaccotical uses of DSS Include: a) as a therapeutic agem. alone or as aa adjuvant in 
the pwvenjioii or tieaiTMnt of constipaiion. b) as a abkt 

obietcoadng and improve tablet disintegration and dissolution chanctaistics. and c) as an 

absoipdoo enhancer. DSS has been reported to inaease the anallint6Siinalabson>tioa of 

3 •'=P^(Engei.RJlaaLJ.Phann.ScL58.7p6.7I0.1969).laialia(Dupom,A.a 

al.; Ugeskrift l^gcr 1 19. 1461-1463. 1957)andphenolsulfonphthateln (Khalaftl^ 
et al4 J. Phann. Sou 64, 991-994, 1975). 

MicroOTulsions as topical drag deUveiy vehicles fomed by *e system ■ 
10 »«»/«tanoVdioctylsulfosuccinatc have been lepon^ 

Dev. Ind. Phann. 14. 1203-1219. 1988; J. Phann. Phannacoi. 43. 45M54. 1991). 

•n»esc studies have shown that jn ana transdeniial flux of hydiophilic drags is highly 

dependent upon die composirion of miaoemulsion. paniculariy on the octanol/DSS ratio 

lOJdSarelease of Kpophilic drags fiom oil-in-watcr micioemulsions consisting of 
15 >«'Propyln,ytistate(oU),l-butand,(co-surfactaat).dioctyl sodium s^^ 

watetrtjuffer have been described by TVotta. M. siaL; (J. Control. ReL 10. 237-243 

1989; ActaPhaim. TechnoL 36. 226-231. 1990). 

o 

EP.387647 (Matooschek. R.) describes phaimaceudcal miaoemulsion compositions 
20 «»««ningacidicorbasicdnigandcompoundfom,ingion-painfor 

transdermal delivery. Smtable olb induded isopropyl myristate. 2-ociyl dodecanol a«^ 
paraffin oil with the surfactam comprising polyoxyethylene fetty add ester andAv 
polyoxyethylene fiaty alcohol ether. TTie cosurfactant used was polyoxyethylene glycerol 

fetty acid ester with water being the aqueous phase. In die case of basic drags d« 
25 crtnpoundfionning ion-pair was sulphate. 

Pharmaceutical miaoemulsion compositions which have improved solubility stabiUty 
a-d/orparride size fbrtiieoral delivery oftiierapeutic agents. in particutorfo^peptides is 
stinneedcd. WchavcnowsuiprisinglyfoundthatfunherimpioveddnigdeHvery 

characteristics may be obtained with (w/o) mim^muWons by the fim^ 
the surfactant system. 
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Summary of the Invention 

35 (a) an oil; ^ 

W "«^t system comprising a mixn« 
the low HLB surfactant is an admixture 0^ 

i) a mediumH^haincir long chain free fatly acid; and 
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v) a medinin or long chain moao^di-glycende or a Serbian w^^^fmn or long 
f h^tn ester or yf uf c s thftrcofi 
and the high HLB suxfactant is: 

iiO a sulfate or phannaceuticaily acceptable salt thereof, which is an aK pharir^ 
5 sulfate, an aiyl sulfate, an aliphatic-aiyl sulfate, or mutares dieret^ 

iv) a sulfonate or pharmaceudcally acceptable salt thereof, which is an aliphatic 
sulfonate, or aiyi sulfonate, an aliphaxic-axyl sulfonate, or mixtuTO 

v) a sulfosncdnaie or phamiaceuiicafly acceptable salt thereof, whid> is an 
aliphatic sulfosucdnate, an aryl sulfosuodnaie, an aliphatic-aiyl 

10 sulfosucdnate, or mixtures thereof; or 

vi) a inixmre of any of ill), and/or iv), and/or v) above; and 
wherein the high HU suxfactant is optionally nuxed with the salt of a medium 
chain fatq^ add and/or a nomonic high HLB surfactant; 

(c) an aqueous hydn3philic phase; and 
15 (d) a water-soluble biobgically active agent; 

which on admixing forai a stable, sclf-cmuisifying, water-in-oii (w/o) microcxnulsion. 

Brief Description of the Drawings ^ . 

Figure 1 illustrates a pscudo-tcmary phase diagram of a system comprising (1) an 
20 oil and a second low surfactant in a fixed ratio X, (2) an aqueous phase and (3) a 
fiee £atty add and dioctyl sodium sulfosucdnate in a fixed ratio Y; 

Hgure 2 illusUBtes a pseudo-temaiy phase diagram of the system comprising 
CAPIHX 8000 and CAPMUL C8 (rado 11), capiyHc add and dioct)^ 
sulfosucdnate (pure 100%, USP) (rado 3:1) and dcionized water, 
25 Figure 3 illustxaiBS a pseudo-tcmaiy phase diagram of the system comprising 

CAFTEX 8000 and CAPNfUL Cg (nuio 2:1), capxyUc add and dioc^ 
sulfosucdnate (85% surfactant, 15% sodium bcnzoate) (ratio 3: 1) and rfftSnmW water, 

Hgure 4 illustrates a pscudo-tcmary phase diagram of the system con^nising 
MIGLYOL 808 and Lnwitor 308 (rado 2: 1), capiylic add and dioctyl sodium 
30 sulfosucdnate (pure 100%, USP) (rado 3:1) and delonised water, 

Hgure 5 illustrates a pscudo-tcmary phase diagram of die system comprising 
MIGLYOL 808 and Irawitor 308 (ratio 2:1), capryiic add and dioctyl sodium 
sulfosucdnate (rado 3:1) and saline. 

35 Detailed Description of the Invention 

The microcmulsioiis of the present invention withom a biologicaUy therapeutic drug are 
novd and useful as precursors to drug-containing miooemulsions. Acconiingly, die 
present invention provides for a phannaoeutical oompbation comprising: 
(a) an oil; 
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(b) a surfwaant system comprismg a mixnirc of hi^ 
the low HLB suifactam is an admixture of: 

0 a medium-chain or icHig chain fite fatty acid; and 
u) a mediwn or long chain monq/^di-glyccride or a sorbitan medium or long 
5 . chain ester or mixonesthexeof; 

and the high HLB surfactant is: 

iii) a sulfate or pharmaceudcaUy acceptable salt theieof. which is nn niiphanv 
sulfate, an aryl sulfate, an aKpharic-aiyl sulfate, or mixtures 

iv) a sulfonate orpharmaccuticaflyaccqKahlesdtihei^^ 
sulfonate, or aryl sulfonate, an aUphatic-aiyl sulfonate, or mixtures thereof: 

V) a sulfosuccinate or phaimaccuricaDy acceptable sahthctcof,wh^ / 
aliphatic sulfosuccinatc. an aryl sulf osuccinaie, an aliphatic-aryl 
sulfosucdnate, or mixnires thereof; or 
vi) a mixnire of any of iii), and/or iv), and/or v) above; and 
wherein the high HLB surfactant is optionally mixed witfi the salt of a medium or long 
chain fatty add and/or a nonionic high HLB surfactant; and 
(c) an aqueous hydrophilic phase. 

o 

In a further aspect the present invention provides for a phannaceuticaUy acceptable, stable, 
self^anulsifying miaoemnlsion comprising each of (a), (b) and (c) above and (d) a waio- 
soluble biologically active agent, which on admixing fonn a stable, self-emnlsi^g, 
water-in-oil (w/6) miaoemulsion. 

TTie indusion in a iiricrDemnlsion of an aBphatic. piefcrably a inedim 
ordialkyl sulfates or sulfonates or sulfosucdnaies. has unexpectedly been found to funher 
cnhant* the absorption of a biologically active agent when administeied in formulations 

acconling to the invention. 

It wiU be apprcdated by the skilled ma^ 
together form a continuous lipophilic phase. 

In a preferred embodiment of the invention die phaimaceuticaUy acceptable, stable, self- 
emulsifying miaoemulsion comprises: 

(a) an oil; 

(b) a surfactant system comprising a mixmre of high and low HLB sm^ictants in which 
the low HLB surfactant is an admixture of 

i) a medium-chain fine fatty acid; and 

ii) a medium chain mono or di-glyceride, or mixtures thereof, 
and in which die high HLB surfactam is: 
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^^iSi) .n«diumchainalkylordialkyl«,lfl„eorp^^ 
^iv) .^dimncluunalkylordialkylsul^ 

iv) a mixtaie of any of iii). amlAjT iv). andAir V) above: and 
v^thchighHl^^.i3option.Uy„^ 

aadaacVoranonionichighHLBsuifectant; "-««ay 

10 (c) an aqueous hydrophilic phase; and 

(d) a wste^sohible bitriogkany active agem; 
Which on «taixing fbnn a sBd^ sdf^u^^ 

'^I^f'^surfacmtsystemcompriscsamixmrc^^ 

«^.«lWoraum»uccin«e.« 
^« ly^esal^andthchighHl^isopdanaDyad.^ 

-^s^cf.„edinmchainft«y«:id. IWenbly.thesecp«lWHl^ZL« 
isanwdnnnchammono-ardi-glycerideoramfanqreAeieof. 

'^CZ "^^"T^"^ "^"^'^ ^ " "^n"^»n need 

notbethesamelengaL I^«ample. the medium chain fiaty add may be 8 c^hJ^T^ 
d«n»diumchainfa«y«ndsaltmaybeoflOcaAons. ""^ ^ ««» 

•n« term ",«dinm<hain^ such as used in t^ 

^S2^h'^"'^'''°""'"'^'"'^ Opdonalsub^tuentSefe 

^.„J^ a carbon chain, which may be saturated, mono- 

wtachmaybebnachedorunbnmched,prtfen«bIyunbranched.andwhichmavbe 
opaonaUysubstimtedasnotedabovefor-medinmchain-. "^"^"^""^y^ . 
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Sufflbb«b forme In tteoaorl^lu^ 
actafc fimy acid trigl3««to, (ftay add tric«^ 

I»yI«eglycol.and/orpolyolesBnorn,ixnin«tWTT,efklQrad^ 
5 incdium<hainorlbng<hainmoiericsorn!kniresihereo£ 

As used hetdn. the itnn "polyoP. such « used in the ««. "medium chain polyol esien" 
mAe hpopbilic phase, is a compound which contains one or moie ester linkages derived 
fean a polyhydric alcohol, Le. a carbon backbone containing two or more hydn«yl 
P»up,. SuchcaAonbackbonesformakiagsuchestm include butnotHmitcd to 
ethylene glycol. i«^lenegl3«alorpol,edtylene glycol (PEG). PEG is also refeaed to 
asapolyglycolwithethyleneglycdasapolymerizeduniL P.cfe,ably.d«polydis 
pnjpylene glycol or a polyethylene glycoL 
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15 Suaabfc&tyaddtriglyceridesandfimyadddiestenofpnwleae 

mv«,don may be of natural, semi-symhetic or syndetic origin and may inctade 
bfc«i, 0^ different fiuty acid triglycerides and/or fatty acid di^ 
^polylol esters. Such blends indudenotonlyphysicdblendsof 

m^um-ar^d ltrng^ fatty add m^^^ Suitable s«± triglyceride, ««ldie«« me 
readfly available from commcrdalsupplim. «»»«»ne 

5 '"^'^'^whKha^polyed.ylcnebascdSuchex^npIesforprnpyle^ 
^*ylenebascdincludethoseavaiha,leunder.heuadenamcs^^^ 
^^sl.pidSpedalties.Q,lumbusOH).forins.anceCAFIEX200;MI«^ 

^atawayN^foim^an^ 

« 200 «ul Miglyol 840 a« pn^ykne glycd dicaprylate/dicaprate system^. 

LABRASOLuaPEG-SCaprylate/Captamglyeerideestersystem. 

ia^(w/.)ofcapxyhcadda„dfromO«,5G%(w/w)ofcaprica^ 
Sdu^bexamplesindudcdK^availabbundcrthetnulen^^^ 
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(Karishams Upid Spedaldes, Columbus 0H>, forinaance CAPIBC 300 CAPIEX350 

CAI^355.CAPI^850^CAmx«00aMIGLYOL^^ 

gndc MIGLYOL 808. MIC3LY0L 8ia MIGLYOL 812 andMIGLYQL 818 (w«ch also 

compn«»al»deicaddtrigIycer^ 

TTicfenyacidconmntofrcprescmaiwepntoisp^ ' 

(manufi«Wsdata);C:6«dCi2rep«c«cap«vl«dlau«yl^ 
respectively. * 



CAPTEX3S5 



CAPTEX800Q 



MIGLYCtt.808 



MIGLYOL 810 



MrGLY(H.812 



Caprylic% 



55 



98.5 



>99% 



65-75 



Capric% 



42 



<1 



50-60 



25-35 



30-45 



Odier% 



<l 



C6.2 



C6.2. 
C12.5 



plant. vcgeuAlc and fish oils ™ch as slurfc oil. ooconu. oil. palm oil. oUve 

*^.^sta:cor^yorMyhyd„,ge™«d Soybc«, oU con«s« of oldc add 
. a5%).lmoleK:aad(54%).li«,fcmcadd(6%).paW^^ 
m^yc^^hi^saffloweroUconsis^ofoI^ 

^d(4%)andpalm.ncadd(5%)rtglyc«ide,. Suiad,fy in such long-chain fiuo^JT 
^gb^ccndes.thcn«Jorfa«yacidcomponc«sa«C,s-saa«^^ 
^nsanjxa.edfa..y acids, prefcnU,lyC.s-mo^ 

acals.suchasofciclinoleicandliolcmcadd. . n=«~ratty 

m«mce^tri^j«ndescomammgcapiybc«^ 

d*orI«toc«rfds. Example,of«dna,les«cbin«»^ 

^av^Ie,^n,Ka.IshamsypidSpccialde,..,CAnEX8^ 

lTor?Tr«!:"'°"'°'^"^'^"'^"P^'^-^' 10»50%Unoll 
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*«of a 4e p«fact CAPIEX 200 (Kaxishams Upid Specialties)^ ™^ 
Tl«highHU,a,*«antf„usei„thep,«c« 

»ay be opaonally ,ob«im«d a«d my be saturated. mor».at»aturated or 

su^S^"""'""^'"^ « ^acy. esterHnicage With the ^^ate. 

. "nkage.is«Qrinstai«a.aC6.l2-C(0)-OSrov>N.* -n.- • •'^ '^'""'■cyi ester 

Thu,^- . to herein as d» ester 1^ 

TTus lemunology stems fiom the reaction of a Oti-, OH ^ • ~~ 
0-S(0y7-Na+««™i- • T^ ^^^ """"y*^«'« sulfonic add 
w»(0}2 Na+ group fonmng a sulfonic ester. Preferably the linfai« is an ««r kT 

25 

decyl or lanrvlhenHsiH. .r "^"y'"™™gesftirnied,suchasdo- 
7 ""^'""""iiesuiaue or sulfonate or sulfosuccinfltt. n,!. w . 

h«neinisrefenedt6as-aliphatic^aiyl" PrnfJ/rTT. ''""^ ""^ 

mediunichainalkylcrS^t' • 

(C....aceen..r^---^^^ 
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n««cti« may be mixant, of diffiam n«diua ««l long chain mdeties. «kA as . dialkvl 
snlfiue having a C12 and a C16 group. ««,iiwias8dialkyl 

Prrfcna,ly rbc sulfate. snlfa«« .«i «dfosucciaat« «e medium chain alkyl or dialkvl 
d^vanvcs. Su:nU,lc medium chain moicdcs i^lude. tm^r>ot^^^^' 

ftcfaab y. Ae medium chain moiety is ocyl. dccyl. dodecyl, or dioctyHto 
octyLdecyl, or dodecyl sulfate. ««c,ariia 

Y«a««heraspeooftheins.aminveationisthecombimuionofmixnir« 

aliphatic, aiyl or aliphatic-aiyl sutfaies. snlfn„„^ . """"^ *ffo«it 

^nfiaantusedherl "^"^ 

Suitably the sulfa««. sulfonates, or sulfosucdnates will be pharmaceurically acceonAfe 
water-soluble salts, for instance «lfc«Hm.„i •. ^ t»«nnaccuncaiiy accqitable 

Suitable medium-chain fite fettv adds for ™ »i, 

"«"«-«lyceiiilM.or.iarbiBiimediam-dadnesier. FRfenU, 
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the wmd low HLB ioifiu»« b a iM 
tiiaeo£ 

SuittWy the ntw of the fim low HU, the fee toy akai 

«i«fuamisl0:liol:ia ftefiarf,ly.thei«»u 
from 3:1 to 1:1. 

Suitable non-ionic high HLB mbcam lor the piesentiawmion include, but are not 

(a) polyoxy«hylcne toy acyl esiea. farexamplei»Iyoxy«liyI« 
esBB of the tyi« available under the trade name MYRJ aa Ameri^ 
the piDdm MYiU 52 (a pdyoxyedijfaw 40 sieaiate); 

(b) polyoxycthcylene-sorbitan add eaeti OwIyioiiMiesX for ex^ 
mono- and tri-lamyl, pahnityl, steaiyl and olcyl eaen. for inaance the polyoxyctliyleiie 

80tbitanmonooIcaiejavaiIahlenndffd»tiadenan.eQfTWEENaa Americas such 
as TOEN 20. 21. 40. 60. 61,65. 80. 81 and 85. of which das, TWEEN 80 is 
especially prefencd; 

(c) PEG glycaol ethers, such as the polyethylene glycol long^Aaia alkyi etfaets. 
whidiindudepolyethylatcdglycollamyi ether; andPEGtoy alcohol ethen- and 

WI^«»ywoIestei,aadPEaglycolftayaddesteB.,ud»asihelong^ 
allgrl esters. whidiindudePEO-monosteante; 

Fcr use herein, the non-ionic high smfwaant pietoAly has an ma vHl^ 
nngeofl3io20. 



25 



In miaoemulsions of the present invcndon, a non-ionic high HLB smtotant niay be 
nstfdly be indudedas an auxiliary highm^surto^ 

whxhcansotuMBzeaUageramoamofaqueousphase. Sudi miaoemulsions are 
ho«^v«;gencraUycompanttiwly,„oreviscousth«^ 
30 HLB smfactam is absent 

Sutably. the amomtt of high HLB smfectant (aliphatic, aryl or aliphatic-aryl sulto, or 
sulfonates, or snlfosucdnates) ID any additional high HLB 
'«d«ltand/ortf,enon.ionichighHLBsurftoaM)i,abomlO«,oless4^ 
35 <rfAe«^amountofhifihHLBsnrfi«:,antPreferahiy.fiomab«^ 
and most preferably from 80% to 100% (w/w). 

TTk second tow HLB surfactant, isauitahly.afatty add monpglyceti^ 
«iiglyeeride,amixtureofmono.«uldi-giyceridesorasorbitaamedto 
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addester, asweUuinixturesofanyofthewIowHUanftctt^ Suitable 
mono- and di-glyceride* may each iodade blends of (fifibrem futy add ntcoo- and di- 
tfyce ridea an d die fatgraddrndeties may be of medium, cr 
beamixtmedieiea& IWfaablyfliesecondlowHLB iuifluaaMisa&ayadd 
5 moo48lyceride.asbeidnbefixe defined. 

Tliesmfactam system may 

i) odjer lipids, such as phospholij^ 

10 zwittetionic, in particular ledtbins. such as soya lecithins, egg kdthin or ^ phosphatide, 
choIestBtd or k)ng-Kiiain fatty adds such as oiei^ 

ii) anionic surfectams, such as Wfe salts ami die allaHme^ 
induding. but not limitBd to chohue. deoxydiobtt^ 

Catty acylcamirines. ^ w 

15 iii) cationic surfactants, such as cetyl ammomum bnxnide (CTAB) or 

benzalkooinm bromide. 

Suitable medium durinfiuty add mono- and di-glyceiides a« farmed fian capiylic and 
capricaads. Suitable blends comprise from abom 50 to 100% capiylic add and fiomO to 
50%capricacid Mixtttes of mono-anddi-glycetidcsprefiaably comprise at least 5a 
nu»epiBfiaablyatleast70%bywdghtofmonoglycerides. Sdtablecommeidal sources 
of diese mctade fl«pnxlncts available mider die trade name CAPMUL (K^^ 
Spedalnes).forinstancetheproductsCAPMULMC34whicheompii>e.monoglycew^ 

Cn%). digiyceride, (21 %) and ftee glycerol (1.6%). with a fiitty add composition wbid, 
conpraes caimrfc add q%). caprylic add (67%) andcapi^ 

C8 which has monoglyoerides (70 - 90%X (Bglycetides (10 - 30%) andfiee gl,ceroi(2 - 

4%). widi a fimy add compootion which comprises at least 98% capqrlic add 

(manufiwurer's data expressed as oleates; acnial (3/10 mono- and digl^^ 
about 45%, tespectivefy). 

In a preferred embodiment of d>e preaem imwmion. die kw HLB surfiuaam contaiM 
inixmrerfmono. and diglycerides having at 1^ 

aboot 90% by weight, and more preferably at least about 95% by weight of a caproic 
capt3riic.cqric monoglyoeiideormixmies diereof.pre£aably a caprdc^ 
nionoglyceride or mi«mes dieieof. more preferably a caprylic. c^ 
mncmresdwreof. Commerdd examples of diesesmfiuaantsindudelmwitor 308 (Hnls 
America. Inc.) which has about 80-90% wt caprylic monoglycerider. and Gl^^ 
MonocapryIin,manufactnnKlas l.monoctan<vl^^^^^ 

about 99% wL caprylic monoglyccrides; and Qycciol Moooaqmuc. mamifeautedas L 
monodecanoyl-nK:.glycerol (Sigma Chemicals) having about 99% wl amric mono- 
glycerides. 
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Suittbte long<haiD fimy add numoglycoWw 

m n n n pnhnifm c and glycerol monoaeanae. SmttblecommcidaUyavaflahle examples of 
sndi indode tte prodnctt available ujder Ae ttde n^ 

5 MyVEROL18-92(asnnfloweroamonoglyceridt)andl8-99(tnpeseedofl 
nujnoglyceiidc). MYVATEX ami MYVAU^ respcctivdy. fiom Eastman 
Chemicals, Rodiesw. New Yoik. A farther usefullong-diain &tty acyi monoglyccride. 
commning iTOdoa is ARIJVCEL 186 (availabk fiom la Ameifcas Inc) wW^ 
m addition to glyeend monodfcaie, pn^ylene glycd (10%). 

10 MYVEROL 18-92areddcadd(19%),lii»ldcadd(68%)andpalnjtoadd<7%)wU^ 
those of MYVEROL 18-99 aie oldc add (61%), Knddc add ai%). linolcm^ 
andpalmidcadd(4%). Smtably. in sudilongsAainmonoglycerides, die major fimy add 
«>mponeMi8aCi8-8aniiaiBd.inonounsatuiaedorpaIymisani^ 
Cig-mono-unsaturaiedorpolyunsaarattd fatty add. In addition, diacetylatedand 

13 di^cdnylatedveiSioiisofthemonoglyceiidessiidiastheiHoc^ 
trade name Myvatex SMG aiB also useful 

Suitable sori>itan long-cham esters for use in the nnaeHt inv»mn, ^.^^^^r tmHtm 

monooleate. avaihible commerrially under the tiade mm«s SPAN 80 and ARLACEL 80 
20 »«i«»*i««nses9moleate.availabtecommeidal^ 

ARLACEL83. Suitahfcaotbitanmedium<hainesitts for use in the present invention 
rndude sorbitan c^laiB. sorlritan cqnaie, soibitan hmaiB. 

- SuittWy.theHUoftheprimaiyandsecondaiytowHIisu^ 
25 HLBvalueintheiangeofabom2tD8.TlieHLBvalnesofiheproductsCAPMUL 
MCM. MYVEROL 18-99. ARLACEL 80. ARLACEL 83 and ARLACEL 186 ate 
«^vely about 5.5 to 6. 3.7. 43, 3.7 and 2.8 while d« HLB of captylic and capric 
acids are 5.8 and 4.8 lespccdvely. TTie estimated HLB of 1-monocaptylin is about 8.0. 

30 InaP«fe«TedanbodimemofAep,esentinvention.micxocmulsions^^ 
Cham fatty add components, such as those derived fom, caprylic and capiic adds. 
espemOy those derived fiomcaprylic add. Accordingly, prefened miaoemulsions 

fiA 6UUU; UVPMUL MCM or CAPMUL Cg, particularly CAPMUL C3: 
35 «=WHcadd/sodimncwta«andtecap,icadd/80dioma^^ 

aad/sodium cqaylate. 7 



As usedhetdn. the teim •thenq^uticagenr or TriotogicaUy 
only compounds whld»haveuse.stben««uticandi^ori«ophyladc 
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iBfemd to as -drugs^ bw also compoandj which may Ik of w 

Soch natoials win be lofaible in the hydropUHc phase and have an HIJ va^ 

that of the high HLB inifiunam(8) used in the «™uladon. to ensure that the d^^ 
|»rfe«ntiaDrdiiioh«lin the hyd«phillciariwthaathe Hpopha^ 
5 indDdebodipepddtsandnoD-pcptidca. Suitable peptides iadndeii«onty«ii.npcajdet 
butalsolargerpeptides^lypeptidesandpnxeins. Suitable aui, peptides pirfanUy 
haveaiatoolarwdghtfiomabom 100 to 10.00a nuwpiefcrabty 
l^outdWX Esped.nyp«fcaeda,epeptide.h.vingfio^ 

Higher molecular weight peptides, even those with amolecularwdght of above lOOOa 
10 "P»-lK«t5aoOO.m.ydsobeaccomoda,edinoiaoe«olrion,rf^ 

Suitable amaUpeptide. have fiom ab«^^ 

abom6ami«, acid moieties, ftsfcned small peptides inchide the 
««^g«>is«<R<H)contaimngpep.ides)whichaie,etn?^ 

15 *«^«rfabom60aTl«sepeprideanB,gonis,saiehighlypo.e«p^ 
mlulntotsatplasmalevebaslowaslpmol^A ftefe^ 
d»wmdecycto(S.S)-N>.««yl^^ 

341915.whosedisclosureisheieininco,ponuedbyiefbenceini.se«im,y)^ 
P«P««lecycto(S.S)^-met«aq«o)ben2oyl^methyl)Arg^ly.Asp^^n^ 
20 I-«»3*«i.«c(EP0423212,wta^ 

entirety). OA=r fibrinogen antagonists useful in the ptesentinvemion are those peptU^ 
disclosed by Pierschbacher et al., WO 89/05150 (US/88W403): Maignerie, EP 0 275 

410537.EP0410539.EP0410540.EP0410541.EP0410767.EP04108V3S 

(PCr/IP89AX)92eO; Klein «a/.. U.S. 4.952.562; Scarbotough ««t,W0^5^^ 
(PCr/US9Q.mi7);M«o/,PCr/US9QA)6514andPCr/U^^ 
coi^pomds disclosed by M « a/.. EP 0 38 1 033 »^ ^ 

cyclo-Na^l<^.Aa,.Dtc-Amf<ay.A8p^<JHCinwhichDtcis44'. 

The 1«3D peptide may be nsefeUyinduded in liiemicwemulsion formulation in an 

ai««om»up»aboot40Qng^gofthehydit^phaseorftom0.1to46mg/grf 
fbnmtlation. efs^-K 

35 

Other peptides nsefid in the present inve«ioninchide.bm are not limited tt^ 
comaaingpeptidessuchasthosedisclosedbyMomaay.US4.411.89^ 

if,"' " US 4.839344; and WO 

89/10933 (PCr/US89/D1829); the peptide Ala.His.D.Nal-Ala-lip-D-Phe.Ly,.NH2 On 
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4JM.158. us 4^.157. US 4^.136. US 4J28.1S5. US 4^857^ 
4^416. US 4^.021, US 4^.020. US 4J23.019 and US 4.41ojll 

'f^^^^^-'^^^^^y^-^T. (Moa^, US 4.411.890. *edi.^ 
of«fa^«h«i„i«„panu«Ilqricfa^ TTiu may u^fuDy be 

landed in an ainomit up » abo« 250n, g/g of il« hydn^ 

10 

Suitable laigcrpdypei«ides aiKiprwdns fo 
»vendonindndeinsalin.cald^ 

»nuttosn«»as«U.s«„dogsandl^ OAer suimble tojcrpdyp^ 

";='"^*f«'««=lo^«dbyPiaschba^ 

15 '^•.US4.544400(20.30«id„cs);.ndDinuuchi«ra/,EP02M 

'^'*y'"'^"*««a«n8«ttvityorinhihittheactwity<rf 
«^^<)fHP5(hcmopoie.c<Hctor5,w^^ 

20 -"-ogaorluHnobgsofendod^Iinwhichposscsshypcm^ 

^an^»k»m; analogs or homolog, of 
^an^orh<^oIogsofanid»«ri»cdcfi«:«^ 
^SsarlK^Krfogspfgasrinrcleasingpqnidc; 
25 I«nn««agon«s:l«dykinina«agonis8;„e«n,«ns» 

anagomas: oxyuxdn agonists and amagonis.,; vasopmssin agonists «ul antagonists- 
h-djnanato^.„dhonK,togs; analogsandhom^ 

^^y^ pcpdde. Which inhibit coUagenase; peptides which inhibit eW. 
P^«v*u:h„,hU««ain^ 

ai«i«ensu,convmn,genzyme; peptides which inhibit chynase, ««Iayp«,c«,i 
peptides which inhibit blood coagutetion enyanes. 

Other smoOde drugs indode non^peptide dien^ 
•nonnoDWal agents, antineoplastic agents, caidiovascdaf and lenal agents 

IWoaWy^ dtug is a peptide sudi as a fihito 
pcp«de).GHRP(His-D-l^Ala.T^D.PHe-Lys-NH^a^^ 
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insnJin, iwire piBfcnbfy tl« fibrinogen lec^ 

Cyi-<N»-in«hyl)Aig<}ly.As|>.Ptn-NH2 or cyclo(S,S)-(2-mcnapio)bcn2nyHN«- 
medqrl)Aig-Gl3f-Asp-(2^nac^to)phenylfflmde or CHRP. 

5 In «pitfi8ned aspect, the preseminvtrtioniirov^ 

microemulsions cmniaumg a peptide wtich may be orallv tdmiiiuiHed «ri whirk ^ 

ictaia biological activity, thereby overcoming die disadv^^ 

which the WoavailabiHiy of the peptide has been less than saii^^ 

piweiituiveniionim»videscompo8itionfwMchbyihefr 

admuastnirion of a peptide m suflBdcntly high conceatiaion to all^ 
oral ad m i ms i r arion bnt also adequate bioavailabiliiy of tha rfp!i dp 

For a water-sohible drug, the degiee of ujcotporation into the (w/o) miciDeninlsions of the 

inesem invention Is limhed only by its sduMHty in the h)diophilici^ Byapason 

skilled in the art, isotonic aqueous phase in the physiological pH range (3 - 8) inay te 

used to aid dtng dissolution Jqr the proper modification of the high to the low HU 
(fiee fiujy add) ratio, wiriiont compromismg the imegrity of the ac^ 
stability of the com p oa aii on. 

The aqueous hydrophilic phase suitably comprises wan» or an isotonic salmc sohi^ 

may also hidude a phaxmaceuticaUy acocpobk sdvm which is non-misdMe with the 
selected lipophilic phase, such as polyethylene glycol im^h» 
mannit d and other montv nr<ti ^>viffl ri|fr^ 

It wiU be readily appredated by the skilled man tiutt n« aU blends of an dl. low and high 
HLB surfectams and hydrophilic phase wiU yidd sable, sdf-onulsiiymg microemulsions 
wWtin die scope of the present invention. Appropriate ratios may, howevtr. beieadUy 
detenninedbytiieakilledmanwithti«aidofaphasediagram. For die purposes of 
aitwndon, die piBfbned system of amedium ^ 
«lfi»«cdnaie salt, afiee fimy «ad (fim lowHLB surfiu^ 
low HL B surfactant, and an aqueous solution wiU be consideied. Aldiongb diis system 
coraprises five components, a pseudo-ternary phase diagram may be constructed by 
ledndng the nmnber of variables to tince, by holding two pairs (fiee fiuty add/sulfaie or 

snlfcoate or adfosucdnaiB salt and oil/second tow ma smfiwant) 
Eadt of die d«e variables may then be represented by one side of die tiiangle. Thus, m 
fig. 1. (1) represents die miaure of oU and second low HLB surfactant, at a fijted lario X, 
a) die hydnqiMUc (aqueous) phase and (3) die fiee fetty add and sulfiue or sulfonate or 
sulfosucdmuesaltatafixedradoY. By way of example, die point "A" iqaesems a 
numwmdsion of 40« dl plus second tow HLB surfiictam. 10% aqueom phase and 50% 
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fitefiM^r add pins «nl£ue<ff sulfonate or snlfbsoa^^ It wffl be iqjpieciatcd by Ac 
skilled man Jhat if either the leamd tow HLB surfluMM or the 

thpi the variables (1) or (3) wiU no longer need » be a fixed ratio and conespon^ 
phase diagrams nay be consinicKd. 

5 ■ ■ 

TTie regions of the phase diagrm m which miaoemulsions aa^^ 

faventioa exist may be determined by tiaatkg a nuxmre of d»e oU and scc^ 
nn&ctamCmafixedndo) against the fro fiMtv add phis inlfate^ 
sulfosucdnate salt (in a fixed ratio) and the hydrophilic phase, nodngpoiais of phase 
separaiioo. turbidity and transparency. C3car. transparent composirions are mdicativc of 
ihefiimatianofastablenuaDdnulsion. niesecanpositions may then be plotted on the 
phase diagram, to generate a micnxsmulsion fidd. the boundary of wMdi represents die 
transition ftom clear, sansparent conqiositians (nuaaemulsions) to tmUd composidons. 
as shown in figure 1. 
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Once stable transparent systems are obtained, shnple tests, sndi as dye solubilization. 
dispasiTriUty in water and conductivity measurements mv be used to dett^ 
die microemnlsiofl is an (o/wy or a (w/o).type. A water^sohible dye win disperse in an 
(oAv) microemulsion while it will remain in its original foon in a (w/o) miooemnlsian. 
Likewise, (o/w) nticroemulsions are geneiaUy dispersible in warer whereas (w/o) 
miatwnnlsions are generally not In addition, (c/w) ntiooemnlsiais condna dectridty 
whereas (w/o) do not The isotropic namre of die system may be confirmed by 
enminationtiiereofundcrpolariscd light The miaoemulsions are isotropic and dwefbre 
nan-bhsfiingem when examined underixdarised E^t 

Miaoemulsions widiin die scope of die present invention are those falling widun die 
ndoiiemulsion existence field of die pseudo-tcmaiy phase diagram. 

Accordingly, die present invention provides compositians which form stable, self. 

30 «nidsifying (w/o) miaoemulsions as hereinbefore defined in which die itrfatiw 

ptoportions of die various components Ue within die nuaoemulsion existence field of a 
pseudc^-temary phase diagram such as figure 1. 

By dus process of constructing a representative range of phase diagrams, for di&rent 
3S nitios XandY.it is possible m determine appropriate quantities of die various 

componems whidi wiU lead to stable, sdfnmiulsifyii^ miaoemulsions Ming wi^ 
present invention. 
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Sohahly . tbc ofl ccfflprises fion to 

tbe iniQoemuhiaa. - . 

Sdt^y. the tool low HLB anfl«»ms 
5 aboitt20to7()%(w/w)oftheinicioeinnlsion. 

Suimbly.te«oIhighHI£,nrf«»ntcomim«^fi^ 

atom 5 to abow m. more jaefaably fiom about 7^ to «bo^ 
nuoDanulsioa. 
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SutoUythehydrophilkphaseconiiaisesftomj^ 

prrfaablyfiom about 0.1 io20%. mcreprefinblyfioni about 0.1 to 10% andinon 
preferably fiom about 1 to 5% (v/w) of the micnemulsion. 

It wffl be leaday appBdaied by tbe sldllcd pttson tta^ 

"oomodate alaijer anwumof hydn^Wlicplase, tto 

im:«aseintte«Mveamouaof WghHIB «H««aa(,).attheexp^ 
compooeats. 

^flaa«rfd««condkmHU«rf«:^ 

U»efa(w/o)microcmnlsionswhichhaverelativdytowv^ 

the tmaoeninlflon fieU inay be obtained when the nitto of ofl to 
s»&mmi,ind«nmBeofabo«5:lto^ 

i.fbu..d.hata.d«ntioafoUtoaecbndk«vH^ 

mioocmulsumfeldtends to shrink toward, d« apex of d»pha«di^ 
side3iepiesenting(l)and(3). 

IhpiBfcnediakn)emulaons.thefieetoyaddand^ 
satfonatt.orsulfi»ucdi«^ 

75%.mo«pn^ly.bow5,oaboutm.ino«p^^ 
(w/w) of the miaoemalsioii. 

Tlieiiriaocinnlrions of dwpresem invention aieinbstandanym^ 

ttansparem or opalescent when viewed by optical lafcnscoptt 

uBdmnbcd state, they aie optically isotropic (non-biieftingem) when examined nnder 

polamedHghL T*"/ exhibit excellent stabiKty at tow and ambient ittnpemaies.witi^ 

ph»«epai«ioii.doudingorpiedpiiadon.cvcnoverptolongc^ the 

fiTOulationsnuybe,toredinastabkforaatv«ioustempenun.e,.««4„«4^ 

«empe,ature.37'Candat50-Qp,efe„d,lyat4«^or,oomtenn«^ On dilution with 
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cxoe» aqocoas pha«. the miaocmnla^ 
emolsiaiu. 

Pktfcrabiy, the diameter of droplets or particles of themicroemubioiu of die present 
5 invention, mcasmtd, ftsr instance, as Ae number-average diameter by laser fi^t scattering 
techniques, is less than 150 nm. more preferably less than 100 nm, yet more pre&xaUy 
less than 50 nm and most pneferably in die range 5 to 35 nm. 
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The various phases may optionally contain, some in minor amounts, for instance less 
dian 3, preferably less dian l%(w/w), of funher ingredients, such as, but not limited to: 

i) antiooddants such as n-propyl gallate, bu^lated hydzD3cyanisolc 

(BHA) and mixed isomers dwcof, d-a-tocophend and mixed isomen dieieo^ ascortric 
add, propylparaben, mctiiy^arabcn and dtiic add (monohydrate); 

ii) stafailizeis, such as hydzoxypropyl cellulose; 

15 iii) antimicnibials, such as benzoic add (sodium saltX. 

iv) protease infaibifoR such as aprotinin. 

The prcscm invention indudes not only microemulsicHis which axe liquids or gels at mam 
temperamre (about 23 but also miaoemulsions which. whOc liquid at the body 
temperanaeoftheanimd being neated,aie solid atn)omtemperan^ SuOiw^M 
microcmulsions may be readily prepared by usmg a high mdting oil and, opdonaUy, a 
high melting low HLB surfactant Suitable such oils ot low HUB surfeciants will have a 
melting pdm above room tempcramre, preferably above 30°C and examples tineof are 
wdl known in the art Sukable high mdting oils include hyrimg^ipt^ n^^^-rmnt ril nnd • 
25 palm dl and blends thereof, such as the Hydrokote oils (available fiom Kaiishamns Upid 
SpedafitiesXhydrogcnatcd peanut oil and various hydrogenated vegetable oils. Also 
suitable are mixtures of triestcrs and diesteis of propylene glyceiol and iauric acid, such as 
die product Witespol H-15, available from Huls of Gcimany and which contains a 9:1 
mixmrccrftri-anddi-«ters, Suitabk high melting tow HLB surfiuaams indnde safflower 
30 oil monoglycerides such as die products MYVERC3L 18-92 and 18-99. 
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The picjcm invention may provide fe xniaoemul^^ 

flni4 conven to bodi<yW emulsions and micioemiilsions. In systems that craven to 
CVW HDccoemnlsions tfae aqueous phase is preferably a 1 0-93%, preferably a 20-70%, 
more preferably a 20-50% by wdght sohition of such compoimds as sorbin 
5 pdyethyknc glycol (PEG), mannitoi, prqiykne glycol, mono- and di-saccharides and 
mixtures ihmot 

The microemulsions of die ptesem invention forai spontaneous 
spcmtaneously when dicir components arc brought into contact, that is widiomdie 
applkation of substantial energy supply, for mstance in dse absence of high shear energy 
sudi as nnpaned by homogenizarion and/or mian flnirff Tntinn tw nthgr im^r^im^n^ f 
agitation. Accadingbr.tfiemiaDemulsicmsmaybcrcacfflypiqiaie^ 
by tiie simple process of admixing appropriate quantities, wirii gentie hand mixmg or 
stirring, if nccessaiy. to ensure thorough mixing. Preferably, tfie drug is dissolved m da 
hydrophilic phase, eidw direcdy or by diktion of a stock sdution di^ 
tiien be added to a pre-mixed combination of die oil and, if bcmg used, a secmd to^ 
surfactant widi mixing, followed Iv die fetty add saU and, die ^ 
ioxuchighHLBsuifectantorviave/ia. Ahematively, a drug-fiee miooemnlsion may 

initiaUy prepared by admixing dK5 oU and surfiactants and dro^ 
to which may dien be added farther hydrc?)hilic phase in 1^ 
Microcmulsions which arc soM at room temperature may be prepay 
tempcrannes, such diat die various oomponents are all liquids, for inst^ 
and eO^'G, to fedUtate mixing. Such microemulsions may dicn be allowed to cod down to 
room tempeiatme, during which solidification occtss. 
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Microemulsions of die present invention may be pharmaceutical compositions comprising 
a dicrapeutic agent and which may be given to animals, induding man. 

Accordingly, in a fimhcr aspect, die present invention provides a mediod of treatment 
which comprises administering an effective amount of a pharmaceutical composition as 
hereinbefore defined to a patient in need thereot 

It win be appreciated by die skilled man diat die arooum of drug requ^ 

effect win vary witfi die drug chosen, die namrc and severity of die cond^ 

anhnal undergoing treatment and is ultimatdy u die disoerion of die physidaa 

Fnrdicnnate, die optimal quantity and spacing of individual dosages of a drug wiU be 

deternrined by die nanire and extern of die condition being treatt^ 

of administration, die particular patient being ueatcd anddiat such qptimican be 

tonined by conventional teduriques. ItwiU alsobeappredateddutttiieqprimalcourae 
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of treannent, that is, the mzmber of doses given, may be leadily ascenalned using 
convRntinnitl comse of tteaiment detennmadoa tests. 

In a fimfacT aspect, the presem invention pK^^ 
S CCTnprising a mxxurc of high and low HLB smfactapti in wMeh thg Wgti HT tt mff^^m 
is an aliphatic aryl or aliphatic aryl sulfate sulfonate or sulfosucdnate salt adnii3(ed with 
a medium diain fatQr acid salt, and opdonaUy admixed with a noD-ionic Ugh 
smfictant, a dsexapemic agent and a hydrophilic phase, as heninbef^ 
manofiBctme of a medicament 
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Pharmaceutical compositions of the present invemioa may be administextd pa reaterally, 
enterally or vui a mucous membrane, for instance, by injecticm or by aal, topical, rectal, 
colonic or inara-vagihal Hdmini^trarion. Acconiingly the oompositioiis will be presented 
in forms suitable for such. Thus for instance, phamiaceutical compositions intended for 
li oral administration may be presented in soft gelatin cqnules while the viscosity 

characteristics of some of the irfiancnaceutical compositions make tiiem suitable far direct 
topical qiplication. Sdid fonnulations are preferred for colonie and rectal BAnimg ir iiri^ 

TTie microemulsion compositions of tfie present invention widioui a dnig are novel and 
20 useful as precarsois to dnig-containingmicroemulsions. Accordingly, in a fimhcr aspect, 
die present invention provides a composition oomprisin g an dl; a sniiactam system 
comprising a mixture of high and low HLB surfactants in which die high HLB surfactant 
is an aliphatic, aiyl, aliphatic-aryl sulfate or sulfonate or sulfosucdnate sak, admixed with 
a medium chain fatty add salt, and optionally admixed with a non-innir high m a 
25 surfactam and an aqueous hydiophilic phase whidiconqxjoenis on ad^ 
stable, self-emulsifymg, water-in-oil (w/o) micioemuisioQa 

TTie invention will now be inustrated by, but not linuted to, die fql^ 
(dnig-fiee compositions) and exaxhples (drug-containing compositions). 

30 

DESCJOFnONS 

Description 1 - Phase Diagrams for Representative Compositions 



Pseudo-tBinary phase diagrams were constnicted for die following representative systems, 
widi ddonized water as die aqueous phase for aU bm descrq)ticHi 4 whidi used sali^ 
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Deicd- 

pdoo 


Ofl/ZndlowHLB 
snifsctant . 


Ratio 


Free fatyadd/Euty add 
tah 


Ratio 


Fig. 


1 


CAPIEX800(y 
CAFMULC8 


2:1 


Dioctyl sodhm 
solfosuccinaiB (jmt, 
USP100%) 


3:1 


2 


2 . 


CAPIEX800(y 
CAFMULC8 


2:1 


Qqnylic ackV 
DiocQi imfiiiiii 
snUhmccinaB mfactai 
15% sodium benzoaie 
(85%) 


3:1 
1, 


3 


3» 


MIQLYCX.808 
ImwiiorSOS 


2:1 


Dioct^sodiiiin 
xulfosucdnaje (pore, 
USP 100%) 


3:1 


4 


4b 


MIGLYOL808 
ImwitDr308 


2:1 


Diociyi sodiiiiii 
solfosucdnaie (pore. 
USP 100%) 


3:1 


5 



^ aqneous phase: saline 



I aqueons phase 
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By way of example, a pseudo-temaiy phase diagram was constracted tat die system 

comprising CAPIK 8000 and CAPMUL C8 (ratio 2: 1 X capiylic ac^ 

sulfosucdnatc(iatio 3:1) and aqueous phase (saline or deionisedwaierX n>eiegionof 

the phase diagram in which micnxmulsions WOT fomied was deteimined by tit^ 

mixture of CAFIEX 8000 and CWT^ a against a soluticB of ca^ 

diocqrl soifinm sulfiasuodnate and saline, noting pmnts of phase sqwatitm. lurbidiQr and 

ttanspaiency. 



The lesnltant phase diagram is shown as fignre 2 A wide range of dear, transparent. 
lMd(w^)mi£a^)emulsions was available, niese were stable at room tcmpaamre and 

15 37^ On daurion with excess aqueons phase, inverrion to a tutted (o/w) emulsion was 
observed. 



In a similar manner, phase diagrams were constiucted for die other systems given in the 
taUe and these are shown as figs. 3 to 5. A similarrange of micioemulsion fields was 
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ofacasifid. The njiaocmulsionj were found to lu^^ 

fidd. In adcfition, it was noted that when die aqueous phase w 

waier 10 laiine (dcsaiption 4), low k vds of aqiM 

aa anddittted fiqm the ionic nature of the high mn mrftyfflnt 

EXAMPLES 
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Examples 1-2 describe w/o microemulsions comprising CAPIEX 8000 and GAPMUL C8 

(ratio 2:1); capryHc add and dioctyl sodium sulfosucdnate (rado 3:1) 

phase and cidicr GHRP (His-D-Tip-Ak-TYp-D-Phe-Lys-NHp, MW at about 850 or ROD 

peptide (c>cio(s,s><2-mcn:^to)benzoyl-(Na-mediyl)-Arg-ay.Asp-C^ 
pheylamidcMW of about 650). Tliciidativc proportions arc given in die the foUowing 
table: 



Example 


Drug 


Drug cone, 
mg/gfnm. 


CAPTEXSOO 
&CAPMUL 
C8, %(w/w) 


KaDioctyl 
sulfosuc-dnat 
&cqsy]icaci 
%(w/w) 


aqueous phasi 
i%(wAv) 

I 


1 


GHRP 


3.0 


65 


30 


_2 


2 


RGD Peptide 


3.0 


65 


30 


5b 
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Foomotes to table: 

* aq. « isotonic sohi containing acetic add and sodium chloride at pH 5.ft 
^saline. 
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TTiesc nucroemulsions were formulated by initially preparing die drug-comaining. 
hydrophilic phase, dtfier by dissolving die appropriate amount of drug in dus appropriate 
amount of die aqueous phase or, more preferably, using a stock solution which was dien 
further dihited if so leqniied, and widi vortex stirring if necessary to obtain complete 
dissohitioa. The hydrophilic phase containing die drug was dien added to ti»q^^ 
amounts (by weight) of a nuxture of die oil and die second tow HLB suifecm 
was dicn added a sohxtion of dioctyl sodium sulfosucciriate in ftee fatty add. widi gende 
stining (magnetic hotplate stincr). Ahemativcly, die hydrophilic phase containing die 
drug was added to die sdutioncrfdiocQrl sodium sulfbsucd TOs 
was mixed compleidy and dien added to die oil plus second low HI^ surtoaminixtmB. 
If necessary, die drug-comaining microemulsion was dien diluted widi die conespondiiig 
drug-free microemulsion to adjust die conceatration of die drug. 
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BIOLOGICAL EXAMPLES 

BiQBYaiilflhi1itYftf(>Trftin 

* S U£ngastaxu3anlunccmsdousmincxlel(Wa2kcsrecal«L^ 199Q)« 
the imraduodenal bioavailability a( a model compound calcdn (5(6)-carboxy-flDQrescdii, 
MWs623) when dosed as a microemuigiMi of any of thg prwf^ng P^^niplM maybe 
assessed and compared with dm obtained when dse same compou^ 
nmtebm as a sohidon in isotonic TrisbufiGa: Tie levels of the con^ocmd in die plasma 

10 samples axe detexmined using flnoiesceQcespectnxscopy. After an id. dosing at 
approximately a 1 :ZS pMo]/kg or 1 .OmVkg micnKmnlsiao, die bioavailability is 
detemiined and compared to the hioavaikhiKty when nthnm^mf fiA mf ^ ito*ft"' c TYif 
buffer. 

15 The bioavailabilitv detenninadcn as noted above, h a wgl! wegngni m^H r T ^^ n ir g nt to those 
of skill in the ait. but is leiterexed hexein for convenience as follows: 

Mak rats which axe ftsted ovenught when employed for die absaqs^ 
Intxuvcnous 0*vO or intradnodcnal (iui) administration of die conq)o^ 
Cakein) either from a solution of a micxoemulsiGa is caxiied out nsm g ooavendonal 

20 mediods. 

Fdr the Lv. adxninistxadon, fasted rais are anesdiedzed with an moapcxuoneal 
injectiim of a mixtuic of Rompun (5mg/kg) and Ketset (35mg/kg) and a jugular cadieier is 
implanted. Rats arc allowed to recover firomsuigeiy fori day. Cadicrizediats were 
ftsted for 1 8 hr prior to the admiiiistration of the compound. Each compound is 

25 administered by lateral tail-vein administration. Blood samples (tf 0.5ml aliquotsweie 
collected at 0,1, 3. 5, 15, 30, 45, 60, M), 120. 150 and 180 minutes. Hie 0 min sample 
is taken 15 ihin prior to administration of ihc dose. Plasma is lemovcdfiom whole blood 
by centiifugation M leOk g for 5 min, and dicn stOTOi at -200 in 250^1 alkjuo^ 
sample; The blood peDet is leconstitmedwiA 12.5 units bepaximzedsa^ 

30 to die appropriate lat via the jugular ca&eier. After die experiment, rats axe euduuuzed 
with Lv. admimstratioQ of pentobarbital 

For id. administxation, in addition to jugular catheters, Hnod m al catheters axe 
surpcaQy unplanted in anesdietized rats and die anunak albwed to X 
for4-5days. The compound is adxninistered eidier ftm a aolutjon or mtgngmnicSftf^ 

35 die duodenal catiieter. Blood samples of OJ ml aliquots axe collected via jugular cadicter 
in hq)arinizBd cppendorf tubes at 0, 10, 30, 60, 120. 1 80, 240 and 1 440 tnin, TheOmin 
sampk is taken 15 min prior to admxnisindoa of die dose. Plasma is collected fo^ 
and die blood letuxned to rats as desciibed£arLv.admiins&ationprotocoL Tliestoolof 
each xat over time is evaluated for consistency by a rank cf sofl, soft^wuery. or mucoid. 
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Upon tcnminaticHi of the absorption study (4-6. or 24 hn pott-domg^ thg im«ni>]t 
are eotittmaBd with asphyxiaaon using carbon dioxiife anrf «rimg niimfl yf ff Anabdommai 

indakm ii to made and the aitire GI naa rcinovtcd and obscr^ 
SQk magnification. 

•5 Plasma levels of Calcein are detennined by flnomaeenca .i«n j a ft>rif{n BifiTrr LS 

50 hmiinesccace spectrometer at excitation and cmisaon wavdffl 
xtspectivcly. Tlie bioavailability (%F) is calcnlataifiom the AUG 
conccnttaiion-tirae curve) following id. or Lv. dosing using the following equation: 
%F-(AUCid/AUCiv)X(Doseiv/Doseid)X 100 



Tlie formulations of the piesem invention may be tested for GI irritation assessment 
widi and witix>ut an active ingrediem die foUowing met^^ 
QrdDosinp in Rars/HT Irritfltion A^^^^nvyn^ 

Suitable rats for use in diis asscmau are male Sprague-Dawky (Caesarian 
IWivery- VuusAntibodylTO:aiariesRiverLabo^^ The rats are fasted 
overnight the day before the experiment I>o$ingwhh the micioemulsion at Ae desired 
dose is dorie by gava95 at a volume not exceeding 10 mVkg. Uponietminationof the 
C3q)crimcm animals arc euriianized with asphyxiation using cartwn dioxi(fc ^ 
exsanguinated- Abdominal incisions are dwn performed and gross observations of die 
gastric and duodend mucosa are made wirii naked eyes and under a mioosoj^ 
model SMZ-10 biiuxnilar microscopeX 

One aspect of die present invention are die formulations of w/o self-cmulsifying 

midocmulsions with or widiout peptide which produce littie, if any, damage along die GI 

ttact upon oral administrarion, Tliepresem formulations may be given orally by gavage 

(prefcrablyatdireeratsperformularion). After 24 hrs&e animals arc exsangumaied and 

upon abdominal incisions arc examined both by nalred eye and under du5^ Tbc 

mucosal surface of bodi du5 stomach and duodenum of the animah are exM 
they are finee of any lesions at naked eye. 

30 Oral Bioavailahflitv of an Rnn p^^ide in ri^t^; 

In die procedure described bcbw microemulrions formulated as described above 
and containing; for instance. 3mg of apeptide, such as an RGD fibrinogen receptor 

anagonist containing peptide, per gr of mioDcmulsion are tested i^ 
for oral bioavailability. 
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Fasted rats are given an intraperitoneal (Lp.) injection and surgicaUy fitted widi 
femoral artery cadieters. Rats ware allowed to recover fiom die suxgeiy for 1 day. 
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CMberiadi»B«festtdfiDrl8hriHiartothe«pe^^ 
pcptldB by tottial taitvda adminisoarion fitn * solB^ 

1084 mg peptide » Sml with 0^ laline aolndon. Blood samples of OJml 
aliqooa oe coUeced atft 1. 3. 5. 10. 15. 30. 45. fiO. 90. 120 150 and 180 mimaes. 
TTieOaua sample is taken 15 minpiior to adminisiniio^ Hasmaisiemowd 
fiom the whQleUpodbyceiitrifugaiionatl600QXgfar5 miii,and4enpl^ 
«.20^in25Pnlaliquotspersample. lie blood pellet is iecon«itmed with hepariniial 
saBiieaiidictoiiedtoiheappR^mviacaiheiBr. After die experiment, lats are 
emfaanisd with iv admiaisntion of peuobailniaL 

b) I mradHorimnI ftd.) admini^itntinn »f n^H, n,j,T^ „|^.^p 

Fasted rats am given an Lp. injection of anesdiesia cocfaafl and sin^ 
jugnlarandduodenalcadietets. Rats am aUowed to recover fiom the snrgay for 4-5 
days. Catherirednus am fiwed 18-20 hrs. prior to the experimem. Each«m^ 
lOmg of peptide in eidier microcmulsioo or saline sohidon. Blood samples of OJml 

"BqiioB am cQUected via jugular catheter in hepaiinizedeppendorf 

120.180.240andl440mm«es. TT« Omin sample is taken 15 min prior to- 

a^inistiationofihedombyduodenalcatte^ Pla»na is collected fbr«udyas and the 

bloodmtamedtontsasdesaribcdintfaeiv.administrarioa(parta)abow After 1440 

mm. nts am endianized iv administration of pemobarintal, exsangnmated and die Gi 
met removed for giDss (Aservation. 

Analysis of nmide piatq^a nrnrnTratitm 

for 0-200ngpeptide. 25M1 aliqnot for 1000-2000 ngpeptide. 15^1 aliquot ftir 10.000ng 
pepnde aada SOMlaliquotof each sampleis amdyredby post-colomiflnomscence 
drttttioo. HuorescencechiomatographydataiscollcctedandmtegnuednsmgaNelson 
Chiomatography Data System. The peakareaniion (Y) and peptide standard 
conceninrion (X) are iised to determine the slop of a Hae which is forced tii^ 
ongmfiomd«equarioa:,lopc-(sumefX*Yy(SmnofX2). Hie slope repmscms the 
lebtionship between peakamamrioandpepto 

_jTrst, the area tmder the plasma concearation curve (AUQfitimOto 240^ 

detammcdforeachiaL Fbridadminisiration.pen»ntage bioavailability is demrminedfe 

«u*ammallqr the followingeqnarion with the avetagcAUCfiumivadmiiiisi^ 
KAUCa/AUQ„)*(dosei^dosea)l * [100]. 
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IbD oral bksavailability dm for the RGO pq}tide b m 
aiiiiiiiiimatioQ of a nncmemuHnn comaimng the ahnve fnrmnlarirwf i nty^rpqfutig^ ^ 

fifadnogeo leoqMor anogonist of a pq)dde dose may then 
nsasuier* " 

When applicable, the fonnulations of the ptesem inveotiaD are tested for in yfivo 
activity. As one of die active ingredients ntiKied herein is a fibrinogm leceptnr anMg nni ^ . 
a platelet aggregatico assay is exnplqyed to deiecinine ]diannaook>gi^ 
pepddefiomnucroemnlsions. These stcidies are caixied out as shown below. 

10 

Oral Dosing in Dogs/Hatdet Aggremrion Assqv ! 

Dogs used in diis assay are male Mongrels (ix. from mixed bleeds). HiedogCs) 
are £utBd overnight the day before die experiment Hie cephalic vein of choice is 
prepared for die indwelling catheter in the following way: the area is first shaved and 
15 cleaned widi a ganze soaked in 70% alcohol An indwelling cadicter is placed in dje 
cqjhalie vein and attached to a kier lock ad^terfOledwidi 3.8% sod^ The 
catheter is seemly taped down. Whenablpodsampleis witfidrawn.a0.3mlof bloodis 
withdrawn into a scparaie 1 cc syringe before die actual sample so diat dilution of die 
blood sample &om die sodium citrate contained in die hicr lock adapter is avoided. Then 
20 2.7 ml of bkxxi are drawn in a 3 cc syringe and placed in a Venqject vacuum tube 
c(»iaining 0.3 ml of 3.8% sodium dtrate and labdled widi die appxo^^ 
The mbe containing die blood sample in 3.8% sodium citrate is gendy invened few times 
to mix components and dicn 1 ml is wididrawn for die whole blood aggregadon assay. 
Tlie rest of die blood sampte is transfened to an eppendrofif tube and upo^ 
25 thesupematamplasmaisxcmovedandtransfeiredtoanewtobe^il^ 
subsequent HPLC analysis to detennine peptide content 

Just after die too time point blood sample is wididrawn, an appropriate dose of 
miooemulsion widi or widiout peptide is administia^ 
gelatin capsule. 

Tlie bkxxl samples are dien assayed for platdet aggregadon inM M t io n using die 
Chnano-Log whole blood aggregometcr. The insmnnent is warmed to 37*C before 
samples are nm and die probe is ckanedwidi distilled water and a soft bnis^ Hieprobe 
is aitadied to die aggregometer and placed in a cuvette of saline sohito 
side cuveOBweD in die aggregometcr. For die acmal assay, 1 ml of die 2.7 ml of blood 
sample mixed wi± die 03 ml 3.8% sodium citrate contained in die Venoject vacuum tube 
is added to a cuvette aiKi placed in die aggregometcr welL A stir bar is placed in die 
cuvette and set at 900 iprat Tlie probe is placed firmfy into die test cuvette and die lid is 
shut Baselines. aOTandcaBhradon are set Calitaaritm is setequai to 20 = 5 o^ The 
atixring cuvette is permitted to setde for five minutes at ^rfi^ 
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•dded » Ac wbole blood ibat tt bang jtiiwd ID yi^ 

CUWBUBa 

Tbe leacrion fa inoaitttBd f(» two nrinutes 0^ 

baadlne of die coIhgeB addidon, calcnlaiiiig dK cbmge m 

5 «lq»ofdietwomiintBS. TTjedungemobnupermianfcfac^ 

conmi m control value is detramed by die tvoBge of ^ 

Ate Mcb toe d» probe h lenioved and deaned wifli ifistillcd 
dodi and brush. 
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10 i>isca»»«inn rtinrtiiTtmr 

A dog fa considered a good niodd to assess die phanaacological cfto of 0^ 
of peptides of interest heirin. die RGD comaining fibrinogen receptor a^ 
Ejqwiments are offldiicied as described above, liddi apqidde dos^ 
niicroeniiilsiondoscofOJ nil kg. Conrnjl experiments where die peptide fa given onliy 
15 inasalinesolBrionareindependendycaniedoutearlierahdserveasatBefclcomp^ 
to die effects seen widi tte iniaoemufaion-fijtmulated peptide. 

As one of die active ingTEdiems utilized herein fa a Gnjwdi Honnone Rdeasuig 

Pqitide d» ^qttopriate assay for m vivo activity fa detennined as shown below. 

SO . * 

In Vim Testino of fiHRP-n^fflimng Mimv^n^^n. 

A nucroemulsion widi a composition (w/w) in aooatdance widi die Examples above 
« made. Upa. prepanuion. dicy are further stored in a stable form at ambient tempetatu^ 
farappioximately4S hi before die iaMYaevaluatioo. Acontrolsohitionof aGHRP 
5 PeP«id«^Hfa.D.Tip.A]a.TYp.D.Phe-Lys-NHimsalinea^ 

IX)sing fa done by smgte imnuhiodenal admmfatration of CHRP at 3 mg/kg m mate 
lats in saline sohition (comrol) and fa die aforementioned miaoemufaian using 3 tats in 

eachcase. Wortoacmaisamplmg and dosmg, each m fa anesdietired widi PtmobariiM 
at50mg^Lp.dilutedwidisalinetO8finalvotameof ImL The nn slay anesdwnai 
fardieentireexperimeat Dosmgfaachievedmdiefollowing way: asmalluicfaionM 
cm long fa made on die abdommal midline, and dien a pmse-string sumre fa pfaced on die 
duodenal muscle. A small hole fa made in die cemer of die porse-string sumre m which a 
bhmt 23 0 sttb needle attached to a tubeicnlm syringe fa msened to deUver die dose. 
Upon completion of dosing, die purse^rtring fa tied to close die opening. Ihe hicfaion fa 
closed widi wound dips. A 02 ml blood sample fa obtained via jugufarcadieter at die 
followmg mtervafa: -15, 0. 5. 10. 15. 30. 45. 60. 90. and 120 miames. Blood samples 

are stored on ice and subsequemly analyzed for Gtowdi Hormone by an RIA medmd. 
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Analysb of the nmples generated firai the es^^ 
have drtrrminnl the phannacologkal acdviiy of GHRP. Positive data will iixhcaiB that 
Gxowdi Honnonc Releasing P^jtide is ofaUy acdvc ^ 
Qfthe preseatinvendoiL However, blood Icwek and aasiAl hAtmm\* }^ fy ^ ffd to be 
5 OQoelaied to observed phazmaoolo^calacdvity, . 

The amount of acdve ingretfient xeqmxed for thex^xatic systenuc admimstzadoa 
win, rfcouiie^vaiywidi the comtwond chosen, the natuman^ 
and die manunaL inchiding haniazis. undeigomg tneatmra 
10 discxetioa of the physician. 

Uldmaiely, die present invention also indudes a roediod of tzeatment whidi 
comprises admi n iste ri ng an effecdve aipomt cf a phar m ac eut ical compositim as defined 
herein to a panent in need thereof. Preferably, the dierq)eutic agent is selected fiom a 

15 fibrinogen zeceptof antagonist peptide, growth hormcHie releasing peptide or an analog or 
homobg thereof, a vasopressin or analog or homobg thexeof, elcatonin, a calcitonin, a 
cakittimnrgene releated peptide, a porcine snmatmratin an analog or homotog d»eof, 
insnlinorahomologoranaiogdiereof. The disease stales and uses of each of die 
ateementioQed diereapeudc agents, as weU as d)e odxer diereapeudc agents noted hct^ 

20 are weH known to dtose of skin in die art. For many of these agents such use is abeady 
cn»s referenced m dieir respective paiBius, mstance, use as platete 
inhibitor, a growdi promoter, for die tteatment of osteoporosis, and Ibr die treatment of 
diabetes. 
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Whatweddmis: 

1. A phsmiaceotical composition comprising: 
(a)anofl; 

5 (b) a agfectant system comprising a inixmre of Iri^ and kiw HLB mrfaganM m u An^^ 
the low HLB snt£actBnt is an admixtnxt o^ 

0 a medium-chain or kxigdiain free fiuty add; and 
ti) amedimnarkmgdiaininanfl/di-£^yccxidearasaij^^ 
chain ester or mixmres tliereof; 
10 and the high HLB surfactant is: 

iii) a sdfate or pfaaimacemically acceptable salt ttoeof. wfaiA « an nK phgti^ 
solfate, an aryl snl&te. an alipharic-aiyl xulfaift, or mnctiins* rfwy^^f: 

iv) a sulfinaie or phar rn aoeu t i ca l l y aocq«aMe salt thereof, wUchis analq)hatic 
sulfonate, or axyl solfoiate, an aliphatic-aiyl sulfonate, or mixtmes thereof 

v) a suifosuccinate or pharmacendcaUy acceptable salt thereof, whidi is an 
aliphatic sulfosucdnate, an aryl soifosuodnate, an aHphatic-aryl 
sul£DsucdnaiB, or mixtores thereof; or 

vi) amixnireofanyofixi),and/briv),8ndA>rv)a^>ve:and 

wherein the high HLB surfactant is optionally mixed with Ac Mlt nf » twHiTinmr Vntg 
20 diamfiee fatty add and/or a nonionic high HLB sur&ctant; 

(c) an aqueous hydiophilic phase; and 

(d) a water-soluble biologically active agent; 

which on admixing fiorm a staUe, sclf-«nulfflfying. water-in-dl (w/o) microemulsion. 

25 2. Tliecomposidon according to claim 1 in iiiAk^riKiHlcompri^ 
acccptabte fatty add triglycerides, fetty add diesters of ptopylcne g^ 
of polyethylene glycol, or nuxmres thereol 

3. The CQihpositxon according to daim 2 in ^riiich t^ 

30 diester, and die fatty add polyd ester comprises a medumi-dum 

4. The composition according to claim 3 in iMck the fatty acid triglyceride m-fagy add 
diester comprises captyKc add optionally admixed with c^c add moiedes. 




35 5. The composition according to claim lor 2 in which the high HLB surfiwant is ^ 
medium-chain alkyl ordi-alkyl sulfate, sulfonate, or sulfosucdnate or a salt diereof. 
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6L TlieoQn^KxntunaocoRfing to Claims in wM^ 

acoqxable waieF-soiubk salt alkali metal salt, an anunoniom or aquaiennxy ammooium 
salt or an smine. 



5 7. The composition acoirding to claim 5 or 6 in which tfag Mgh H! .T% ^Ksrffi x^t h 
dioctylsttlfosuccinate or dodecyl sulf ate or a sdt thexeol 

8. The comporition according to daim 1 in which Ac low iirfmi»tn rg 
conprises as a component a medimn chain maoQgiyoeride, a medium chain digtyceride or 
10 a mixtnre thercofL 



9. lliecamixisidohaoooniing to claim 8 in which die medhmi chain mo^ 
glycerides aze fonned fiom caprjdic and capric adds. 

15 10. The composidon accoiding to claim 9 which comprises fnxa about 50 to 100% 
captylic acid and fipom about 0 to 50% capric add mono- and di-glycerides. 

o 

11. llie compodtion according to claim i in which the fatty add is a medium cb 
£uty acui sedected finom capiylic ad4 cqiric add or a mixtore tfaez^ 

20 

IZ The composidon according to claim 1 in wbMi the low HLB mrfiigtufit rrmn^ f^ a 
blend of medium-chain fatty acid moooglycerides, medmm-chain &tty add di^ycoides 
and medium-chain fiee £at^ acids. 

25 13. Tlie composidon according to any erf claims 1 to 12 which optt<»aDya)mprisesd^ 
salt of a medium-chain £uty . add. 

14. The composition acconiing to claim 13 in which die high HUsuifiu^ 
medium-chain alkyl or diall^l sulfate, sulfonate or sulf osuccinaie or salt dioeo^ 

30 

15. TTie compoadon accoiding to claim 13 in which the mediimchflin cmn p^ ff ^t T are 
octyl, deqd, docec^ or a nnxose theieo£ 

16. Tlie compositicmacconiing to claim 1 in which die biotogicaUy active inaterial 
35 diexapeudcagemiidiich is a peptide. 



17. Tlie composition aoconfing to daim 16 in which the peptide is a fibrinogen zcceptor 
antagonist pqjtide, a Growdi Hoimone IWeasmg Peptide, a va^ 
an insulin. 
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18. Tteooo^odtkaaocQniingtocIaiin 1 wfak^compnses a Ugh melimgoa and/tart 
Id^ meiiing kiw HLB scBfutam, aiK^ 
hoiy tgsiiipBratPiB. 

19. The composition accgding 0 claim 1 in which die relative pnyyrittM nf thy, pit 
sisf actams and aqueous phase fie within the inicn3einulsioa existence fidd of die paendo- 
tenuny phase diagnon of Hguce 2. 

2(X A Abdd^xi of treatment which cosnpns^^ ^H^niftffring an yfferf'wp amnnm g 
pfaannaceodcal conqxssitioa as defined in claim 1 to a padeot in need dn^ 

21. A composition as claimed in claim 1 wherein die ajpeaos hyrftnp lMil^ ph*«f 
compzises a 10-95% wei^ penxm solution of sorUtol, polyedyleae glycol manmtol 
propylene glycol, mono- and (fi-saocharides, and mixtures diereot 

22. Aoooqmsidonasdaimedindaim 1 whereindieoxlhuamddngpd^ 
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